PKC-dependent stimulation of EAAT3 glutamate transporter does not require the integrity of actin cytoskeleton.
The activity and the membrane expression of EAAT3 glutamate transporter are stimulated upon PKC activation by phorbol esters in C6 rat glioma cells. To investigate the role of cytoskeleton in these effects, we have employed actin-perturbing toxins and found that the perturbation of actin cytoskeleton inhibits basal but not phorbol-stimulated EAAT3 activity and membrane trafficking. In the absence of phorbols, latrunculin A, a toxin that disassembles actin cytoskeleton, produced a rapid inhibition of EAAT3 activity, due to a decrease in transport V(max). The inhibitory effect was fully reversible and was not detected for other sodium dependent transport systems for amino acids. However, latrunculin did not prevent the increase in transport caused by phorbol esters and, moreover, cells pre-treated with phorbols were resistant to the inhibitory effect of the toxin on EAAT3 activity. Biotinylation experiments indicated that the inhibitory effect of latrunculin was attributable to a decreased expression of the carrier on the membrane, while the toxin did not suppress the PKC-dependent increase in EAAT3 membrane abundance. Latrunculin A effects on EAAT3 were shared by cytochalasin D, a toxin that disorganizes actin filaments with a distinct mechanism of action. On the contrary, a small, but significant, increase of EAAT3 activity was observed upon incubation with jasplakinolide, a drug that stabilizes actin microfilaments. Also jasplakinolide, however, did not hinder phorbol-dependent stimulation of aspartate transport. Colchicine, a toxin that disrupts microtubules, also lowered EAAT3 activity without preventing transport stimulation by phorbols, while microtubule stabilization by paclitaxel led to an increase in aspartate transport. It is concluded that, in C6 cells, the PKC-mediated stimulatory effects on EAAT3 are cytoskeleton-independent, while in the absence of phorbols, the transporter is partially inhibited by the disorganization of either actin microfilaments or microtubules. These results suggest that EAAT3 trafficking in C6 cells involves different pools of transporters.